An incentive mechanism to target market for fashion designers is proposed. Recent researches have been focused on the art, style or the design; while a few were based on traditional practice. In this study, economy is considered as a major liberation in the fashion world by analyzing six attributes, namely, style, color, fabric, brand, price and size that could bring about commercial success. Dataset of 1000 customers' records were used and categorized as original, combined and new designs using self-adaptive k-means algorithm, which extract common attributes that would foster better business from the dataset. The results would be useful to designers in knowing the type of designs usually ordered by customers with the design code, and which combinations of the attributes have high patronage. In addition, customers would have easy access to the best and current designs invoke from a combination of highest patronized designs. 
Introduction
Design encourages communication by representing ideas usually through images. In today's business world, design cuts across many professions including architectural, interior decoration, footwear, graphics, landscape, furniture, fashion designs, etc. [39, 29] . Over the years, the fashion industry has been engaged in different marketing strategies with traditional cataloguing being made referenced to on proxy without adequate segmental provisioning [38] . Thus, fashion industry relies on previous data and mental intuition on imaginations in order to predict and meet customers' demands. However, with the recent fast-dynamic fashion trends, the design market is highly competitive and therefore renders the present mechanism obsolete and irrelevant [33, 13, 17] .
Traditional brainstorming on designs are time wasting and reduces productivity. Hence, it is difficult for fashion designers to place their designs on mannequins due to outdated styles [17] . Very recently, customers' needs and demands have been analyzed using different methods through comments, shares and re-tweets [6] . Mok et al. [29] proposed an Interactive Genetic Algorithm (IGA) to customised fashion design to enable customers create their preferred fashion designs in a user-friendly manner [29] . Unfortunately, busy customers would not have the time to start creating new designs themselves. In these days of e-payment, some customers even send money to designers and expect the fashion designers to deliver appropriately. In another development, set-theoretic qualitative comparative analysis (QCA) was used to discover patterns that hold reliably across some cases [27, 26, 15, 17] .
Other researchers used expert systems, Computer Aided Design (CAD) and neural networks to focus mainly on creating garments, targeting garment appearance and fittings without considering commercial success of the designers and satisfaction of the customers [21, 36, 7, 28, 37, 39] . Consequently, there are no incentive mechanisms to entice customers to patronize fashion designers on frequent basis. Jacobs et al. [17] argued that the design art should be supported with business inclination. The business itself should be given the same attention as the style. This implies that the design mechanisms and other fabricates should be done with the intent of bringing more gains to the designers and greater satisfaction to the customers [16] . This paper proposes an incentive mechanism to target business success in fashion design using a novel self-adaptive k-means (SAkmeans) by analyzing some attributes that would attract customers. K-means was used due to its ability to assume a balanced cluster size with the dataset. It also assumes that the joint distribution of features within each clusters is spherical; meaning that the features within a cluster have equal variance, and are independent of each other [14] . Each clusters have similar density. K-means is faster, because order of time complexity is linear with respect to the number of data and efficient in terms of computational cost. It uses unsupervised learning method to resolve known clustering issues and work well with large datasets [25, 44] .
Six attributes considered as market incentives include style, color, fabric type (texture), brand, price and size. We categorized fashion design in three ways: original, combine and new designs. A merging by extracting these attributes into significant insight of market strategies was done using the proposed algorithm [19, 31] . Though, k-means has been criticized as a result of its high storage maintenance requirements and high computational cost, we argue that the proposed self-adaptive k-means is valuable and is dynamic by updating new classified contents and removing old unclassified contents from the dataset. By this, the problem of high storage are resolved.
Business challenges are met through meaningful analysis through possible combinations of these attributes. This was done by ranking design's databases for hidden patterns, finding predictive information that experts may miss because it lies outside their expectations. We used the proposed SAk-means to classify the original designs and assign new designs from different combinations to a set of predefined classes of the old designs on the basis of the available training designs. This helps in clustering of heterogeneous designs into a number of more homogeneous sub-designs. New designs either emanated from a combination or modification of the highest patronized designs. With this, the customers would maximally allocate their resources in the right channel with time [1] . Hence, the challenge of not getting the proper designs invoke is addressed by continuous dynamic updating of the dataset of new creative designs as it unfolds from the system. In this study, customers are not to design their own clothes or designs as opposed to the work of Mok et al. [29] , rather, the proposed model ensures automatic creation of new designs from the combinations of frequently chosen designs, such that the new designs would automatically replace the old ones. This paper also builds on the fact that fashion design could not only be based on the style but commercial success implications. Jacobs et al. [17] states that fashion companies need to maintain balance between artistic and economic considerations. In this perspective, this paper analyses the attributes that would account for more and better business gains for designers as it helps designers to know the type of designs usually ordered for, by customers with the design code, and which combinations have the highest patronage. Our findings show that in order to attract more customers to patronize designers, the style, fabric, color combinations are considered important as these revealed the level of projective creativity in fashion design. In addition, it also projects the designers as a creative entrepreneur, balancing business and the art.
The rest of this paper is organized as follows: Section 2 briefly presents the literature overview of data mining and fashion world. Section 3 considers market incentives for fashion designers using k-means. In Section 4, implementation and result are presented, while section 5 discusses the results. Section 6 concludes the paper and provides pointers for future work.
Overview of data mining
Data mining techniques involve decision tree, ensembles, linear regression, naïve Bayes, k-means, neural networks, logistic regression, fisher's linear discriminant, Support Vector Machines (SVM) and quadratic classifiers [18, 22, 35, 30] . These are classification algorithms used for extracting models to predict categorical class labels; and are often much more accurate than human crafted rules since it is data driven [20, 24, 23] .
A multiclass Support Vector Machine (SVM) with classifier based on a type-2 fuzzy C-means algorithm was used for the recognition of control chart patterns due to its generalization capability [40] . In another perspective, naïve Bayes classifier was used to develop a prediction model of mutagenicity [34] . Analysis shows that the prediction performance of naïve Bayes classifier yielded average overall prediction accuracies [41] . However, there was a problem of space complexity and risk assessment emanated from its lack of practical evaluation [9] .
Recently, data mining techniques have been applied to creative industries, namely, entertainment, advertising, architecture, film, fine art, software, data science, music, design and fashion, to mention but a few [32] . One palpable limitation of big data in fashion design is the difficulty encountered in accurate access and uncertainty during classification processes. To address the problem, ensemble methods were proposed [19] . Ensemble has been proven to be highly effective but require repeated resampling of the training data, making them inappropriate in a data mining context. Due to imbalanced in datasets, which is based on oversampling, under sampling or cost-sensitive classification, Bartosz et al. [5] introduced an effective ensemble of cost-sensitive decision trees for imbalanced classification.
Due to the failure encountered in the traditional Linear Regression Classification (LRC) method when the number of data in the training set is greater than their dimensions, Koç and Barkana [22] proposed a new form of LRC, which was proven to be balanced even with low-dimensional excessive number of data. In addition, another work proposed a global linear regression coefficient (GLRC) classifier that uses the test sample vector and whole class subspaces to calculate the GLRC rather than the use of test sample and the class subspace to calculate the distance, which is used for classification [12] . Very recently, k-means was introduced to fashion design with a dynamic reduction through homogeneous clusters (dRHC) [31] . Therefore, data mining techniques are evolving from modifications of the previous approaches with time.
In this study, constant observations are needed with automatic upgrade of new fashion design. Therefore, k-means was used to perform the clustering because it represents an unsupervised method, which permits the use of real numbers in the values of the vectors [10] . Though, k-means is a well-known clustering algorithm that is frequently used in clustering of patterns, it was employed in this study because more recent studies have shown its usefulness in exploratory stage where information on initial knowledge of what obtains in the fashion design environment is necessary [8] .
State of the art: mining fashion design environment
Industrial design is the professional service of creating and developing concepts and specifications that optimize the function, value, appearance of products and systems for the mutual benefit of both users and manufactures. The roles of industrial designers are to create and execute design solutions for problem of form, usability, ergonomics, marketing, brand development and sales. Fashion design merges sketching and general visual skills with the power of imaginations. The interest is in knowledge of materials creative designs with lay outs, ordering supervising and budgeting [4] .
Catalogue, a systematic lists of names, books/pictures/designs, is a means by which designers keeps records. It is a list of the contents of a design library arranged according to various styles serving as inventory to the designs' contents. It involves collecting, abstracting, and coding of printed written information for future
